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Pentingnya isyarat visual dan olfactory dari inang di dalam proses pengenalan dan penerimaan inang oleh 
parasitoid B. lasus telah diuji di Laboratorium. Hasil penelitian menunjukkan bahwa B. lasus betina mampu 
menemukan inang dengan menggunakan isyarat visual maupun isyarat olfactory. Akan tetapi, kedua isyarat 
tersebut digunakan secara kombinasi (penggunaan inang normal) maka foraging time menjadi lebih efisien. 
Apabila B. lasus betina diekspos kepada inang normal, maka betina tersebut mampu menemukan inang 
dalam waktu hanya 44 sekon. Akan tetapi ketika salah satu isyarat visual atau olfactory ditiadakan 
(penggunaan inang buatan), maka kemampuan B. lasus betina dalam mencari inang menjadi rendah. Dari 
hasil ini mengindikasikan bahwa kombinasi antara isyarat visual dan ofactory sangat penting bagi B. lasus 
betina dalam menemukan inang. 




There are many reviews concerning 
factors affecting host recognition and 
acceptance in insect parasitoids, i.e., studied 
on responses of female parasitoids to host 
kairomones (e.g., Vinson 1979, Vet et al. 
1995). Host visual stimuli (e.g., Vinson 1976 
1985, Turlings et al. 1993) factors influencing 
host discrimination (Van Lenteren & Bakker 
1975, Van Lenteren 1976, Vinson 1976), and 
the effect of oviposition experiences (e.g., 
Vet et al. 1995).  
In the parasitoid B. intermedia, there are 
some reports concerning these factors (e.g., 
Carde & Lee 1989, & Carde 1992)). However, 
there are no reports about these factors 
affecting host recognition and acceptance, 
i.e., visual and chemical cues from host were 
investigated . 
Brachymeria lasus is a polyphagous 
parasitoid. Habu (1962) reported that B. lasus 
has a host range of more that 100 species of 
Lepidoptera, Hymenoptera, and Diptera. This 
species is widely distributed throughout the 
pasifc area, including Japan, Thailand, China, 
Philippines, Vietnam, india, Fiji and Hawaii 
(Husain & Agarwal 1982). The potentiality of 
B. lasus to control insect pests has been 
reported (Mao & Kunimi 1991, Simser & 
Coppel 1980 a,b). 
B. lasus  is one of pupal parasitoids of 
lepidopteran insects. Pupal parasitoids should 
expectedly show more sophistication in host 
searchinh strategies than egg or larval 
parasitoids. There are some disadvantages of 
pupal parasitoids as compared to egg or 
larval parasitoids. In the field, pupal host 
densities are lower that egg or larval host 
densities. the pupal parasitoids also generally 
have to forage without a plant’s help. besides 
that, host pupae are often inconspicuous to 
parasitoids, because the pupae often 
disperse from plants as larval feeding areas 
(Drost & Carde 1992, vet et al. 1995). In the 
field, most lepidopterous pupae are 
concealed inside the shealth. Also, they are 
often difficult to discern visually for 
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parasitoids, because the pupal color is in-
cospicuous. i.e., brown gypsy moth pupa 
(Drost & Carde 1992). Dros and Carde (1992) 
reported that under laboratory conditions, 
many parasitoids are able to find hosts by 
using only kairomonal cues, but in order to 
deal with the unpredictability of the field 
habitat, it may be more profitable for a 
parasitoid to use more than one sensory 
modality to find a host. The capacity of 
parasitoids to detect and learn chemical 
information has been demonstrated in many 
insects parasitoids (e.g Vinson 1976, Carde & 
Lee 1989, Lewis & Takasu 1990, Turlings et al. 
1993). However, only a few studies have 
focused on learning of visual cues (Turlings et 
al. 1995). In this study, the ability of female B. 
lasus to use a combination of visual and 
chemical cues in finding host; M. separate 
pupa was investigated. In the field, 
lepidopterous pupae are conceled inside a 
sheath or soil, there-fore the female 
parasitoids that attack host pupae must use 
host odor in host foranging. In his 
experiment, artificial host sheaths were made 
to investigate the ability of female B. lasus to 
use olfactory cues from their host in host 
finding. 
 
MATERIALS AND METHODS 
 
Experiencing Female B. lasus 
Emerged adult B. lasus (30 females and 15 
males) were kept in a container (28 x 16 x 17 
cm). Honey and water were provided to the 
parasitoids every day. In this study, mated 
females (10-30 d old) with the more than four 
oviposition expe-riences were used . 
preliminary studies showed than female B. 
lasus, with at the least four oviposition 
experiences can find hosts significantly 
fasster than those that have had only one or 
two ovipodition experiences. 
 
Visual Cue 
The ability of female B. lasus to use visual 
cues in host searching was investigated in the 
following tests. 
1. No choice test  
Each female wasp was exposed 
individually to a single glasss vial (1.5 cm in 
dia and 4 cm high). The female was released 
from one side of the container and the vial 
was placed in the center of the container. The 
foraging time (the time from female release 
to the first contact with the vial) was recorder 
with a stopwatch. The respone of females, 
i.e., foranging time and percentage of female 
visiting to the M. separate pupa inside the 
vial was also recorder. For the control, the 
response of females to the vial without host 
pupa inside was also observed. When the 
female did not visit the vial within 10 min, 
this was considered to be no response by the 
female. 
2. Choice test 
Individual females were introduced 
separately into a plastic disch (14 cm in dia., 2 
cm high) containing one vial (1.5 cm in dia., 3 
cm high) with M. separate pupa andanother 
vial without M. separate pupa inside on 
opposite sides of the same dish. The release 
point of the female was perpendicular to the 
vials. The first vial visited, number of visits 
and time probing (= antennal or ovipositor 
probing) the vials were recorded for 10 min. 
 
RESULTS AND DISCUSSION 
 
Results 
No choice test 
When the females were exposed to a 
normal host, the foraging time was shorter 
that for the other treatments. However, 
there was no significant difference in foraging 
time between the females that were exposed 
to a host in a glass vial and those exposed to 
a host in cotton sheth (Fig 1). 
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Fig 1. Effect of visual and olfactory cues on foraging 
(Mean ± SE) of female B. lasus. Different letters above 
bars indicate statistically significant differences by 
ANOVA followed by Tukey HSD test (p<0,01) 
 
Most of the females (89%) that were 
exposed to the nornal host contacted the 
host, however, the visual and olfactory 
resonses were 56% and 50% respectively (Fig 
2). The number of female responses to the 
vial and sheath without host inside was 20% 
and 15% respectively (Fig 2). 
 
 
Fig 2. Effect of visual and olfactory cues on visiting 
responses of female B. lasus. Different letters above 
bars indicates statistically significant differences by chi-




Observation of he choice tests showed 
similar results with the previous test in that 
female B. lasus use both olfactory and visual 
cues to search for a host. When the females 
were given a choice between the vial with a 
host and without a host inside, the females 
showed longer probing time on the vial with 
a host than without a host (Table 1). Similarly, 
when the females were given a choice 
between the sheath with and without a host 
inside the probing time by the females was 
longer on the sheath with a host thsn the one 
without (Table 2). Observation on the 
number of visits showed that in visual test, 
the number of visits by females to the vial 
with a host inside was more frequent than 
the vial only (Table 1). However, there was no 
significant difference in the number of visits 
by the female in the olfactory test (Table 2). 
In the visual test, most of the females (83%) 
visited the vial with a host pupa inside on the 
first visit (Table 1). However, in the olfactory 
test, there was no significant difference 
between the first and the second visits to the 
treatments by the females (Table 2). 
 
 
Table 1. The effect of visual cues on probing time, number of visits and percentage of first visits of female B. 
lasus. (choice test) 
Treatment Probing timea (sec.) 
(Mean ± S.E.) 
No visita (Mean ± S.E.) First visitb (%) 
Pupa in glass vial 246.0 ± 50.5 4.3 ± 1.0 83 
 ** ** ** 
Glass vial 32.9 ± 11.7 1.3 ± 0.3 17 
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Table 2. Effect of olfactory cues on probing time, number of visits and percentage of first visit of female B. 
lasus (choice test) 
Treatment Probing timea (sec.) 
(Mean ± S.E.) 
No visita (Mean ± S.E.) First visitb (%) 
Pupa in cotton sheath 309.8 ± 57.8 1.4 ± 0.2 67 
 ** ns ns 
Cotton sheath 27.7 ± 18.2 0.8 ± 0.3 33 
 
Discussion 
Both the visual and olfactory tests 
confirmed that the experienced B. lasus 
females were able to find their hosts by using 
visual or olfactory cues. However, when they 
used a combination of visual and olfactory 
cues (in cases of using normal host), the 
foraging time or host-searching ability 
became more efficient (Fig. 1). A combination 
of visual and olfactory cues seems very 
important for a female B. lasus in finding 
their host, since the result showed that when 
the females were exposed to a host under 
normal conditions, the females were able to 
find a host within 44 sec. However, when one 
of the cues was obstructed, the females 
searching ability became low (Fig.1). Other 
parasitoid species, i.e., B. intermedia (Drost & 
Carde 1992b) and Microplitis croceipes 
(Wackers & Lewis 1994) also showed similar 
results to B. lasus, that is these species also 
use a combination of olfactory and visual 
cues in host searching. Wacker and Lewis 
(1994) found that M. croceipes enhanced 
search efficiency by learning both olfactory 
and visual cues. 
The choice tests also showed similar 
results as the no-choice tests in that female 
B. lasus detected and found their by using 
visual and/or olfactory cues (Table 1 and 2). 
For many parasitoid spesies, olfactory cues 
are important during host finding (Drost & 
Carde 1992b). When host are hindered,such 
as in dense canopy, the olfactory orientation 
is more usefull than the visual signals 
(Turlings et al. 1993). In B. intermedia, even 
the female wasps were exposed to 
conspicuous hosts, but the waved their 
antennae during approach. This behaviour 
suggests that orientated to the host is 
mediated principally by chemical cues 
(Kerguelens & Carde 1996). A complete 
oviposition sequience with post-oviposition 
drumming ohf the pupae by female 
B.intermedia, may allow the female to learn 
pupal odors, thus increasing subsequent 
resposes to the host (Kerguelen & Carde 
1996). In this study female B. lasus also were 
often observed to have similar behaviour to 
to B. intermedia in that the female always 
drummed the host pupa at the last step of 
the oviposition behavioural sequence. Vet et 
al (1995) stated that the pupal parasitoids 
have difficulty in using the olfactory cues of 
their host if the volatiles emanating from the 
pupae are variable due to the food of the 
larvae. They need to learn predictable 
environmental cues to indicate best 
presence. During oviposition in a first suitable 
host, other host recognition characteristics 
such as odor, shape and color may be 
learned, thereby, increasing the host 
acceptance when they meet other suitable 
host (Vet et al. 1995). 
The use of visual stimuli by parasitoids as 
host-searching strategies has receiv only 
limited attention, however, this strategy has 
already been documented in a few parasitoid 
specie, i.e., B. intermedia (Drost & Caede 
1992). M. croceipes (Wacker & Lewis 1994) 
and Perilitus coccinellae (Richerson & 
DeLoach 1972). Turlis et al. (1993) stated that 
visual stimuli are used by parasitoids for 
various purposes, such as: to navigate the 
female to plant in search for the hosts and to 
guide he accurate landing on a host. Although 
the visual cues from the hosts are limited, 
i.e., in the hosts, associative learning of visual 
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stimuli from the host’s environment, e.g., 
host plants, enable parasitoids to exploit this 




A visual and olfactory cues is very 
important for a female B. lasus in finding 
their hosts. When the females used a 
combination of visual and olfactory cues, the 
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